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This specification is approved by the :Commissioner, Federal Supply Service,
General Services Administration, for the use of all Federal agencies,

1. SCOPE AND CLASSIFICATION
1.1 Scope. This specification covers the requirements for new wood cleated-
plywood boxes intended for use as containers for domestic and overseas shipment

of general materials and supplies (see 6.1).

1.2 Classification.

1.2.1 Types. Cleated-plywood boxes shall be of the following types, as
specified (see 6.2).

Domestic type (see 6.1.1)
Overseas type (see 6.1.2)

1.2.2 Styles. Cleated-plywood boxes shall be furnished in the following
styles as specified (see 6.2).

Style A (see figures 1, 2 and 4)
Style B (see figures 1, 3 and 5)
Style I (see figure 1)
Style J (see figure 1)

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
U.S. Army Natick Research, Development, and Engineering Center, Natick, MA
01760-5014 by using the self-addressed Standardization Document Improvement
Proposal (DD Form 1426) appearing at the end of this document or by letter.

AMSC N/A FSC 8115

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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1.2.3 Grades. Unless otherwise specified (see 6.2), the boxes furnished
shall be grade B.

Grade A - with preservative treatment
Grade B - without preservative treatment or fire retardent treatment
Grade C - with fire retardent treatment

1.2.4 Types of loads. The boxes shall be furnished for the shipment of type
1 (easy), type 2 (average) and type 3 (difficult) loads, as specified (see 6.2
and 6.3),

1.2.5 Unnailed closure option. When specified (see 6.2), style A or B boxes
shall have the top panel modified as specified in 3.2.4 and closed with flat
steel strapping as specified in the appendix. Securing the top panel to the box
with other than flat steel strapping shall be prohibited.

1.3 Part number. Specification part number for items described in this
specification will be formulated as shown in 6.5.

2, APPLICABLE DOCUMENTS

2.1 Government documents. Unless otherwise specified, the following
documents of the issue in effect on date of invitation for bids or request for
proposal form a part of this specification to the extent specified herein.

Federal Specifications:

FF-N-105 - Nails, Brads, Staples and Spikes: Wire, Cut and
Wrought
TT-W-572 - Wood Preservative: Water—Repellent

Federal Standard:

FED-STD-123 - Marking for Shipment (Civil Agencies)

(Activities outside the Federal Government may obtain copies of Federal
specifications, standards, and commercial item descriptions as outlined under
General Information in the Index of Federal Specifications, Standards and
Commercial Item Descriptions. The Index, which includes cumulative bimonthly
supplements as issued, is for sale on a subscription basis by the Superintendent
of Documents, U.S. Government Printing Office, Washington, DC 20402).

(Single copies of this specification, and other Federal specifications and
commercial item descriptions required by activities outside the Federal
Government for bidding purposes are available without charge from General
Services Administration Business Service Centers in Boston, MA; New York, NY;
Philadelphia, PA; Washington, DC; Atlanta, GA; Chicago, IL; Kansas City, MO;
Fort Worth, TX; Houston, TX; Denver, CO; San Francisco, CA; Los Angeles, CA; and
Seattle, WA.)
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(Federal Government activities may obtain copies of Federal standardization
documents and the Index of Federal Specifications, Standards and Commercial Item

Descriptions from established distribution points in their agencies).

Military Specifications:

MIL-L-19140 - Lumber and Plywood, Fire-Retardant Treated

Military Standards:

MIL-STD-105 -~ Sampling Procedures and Tables for Inspection by
Attributes

MIL-STD-129 - Marking for Shipment and Storage

MIL-STD-731 - Quality of Wood Members for Containers and Pallets

(Copies of Military specifications and standards required by contractors in
connection with specific procurement functions should be obtained from the

procuring activity or as directed by the contracting activity.)

Federal Regulation:

US Department of Commerce Publications

PS-1 - Construction and Industrial Plywood

(Copies may be obtained from the Superintendent of Documents, U.S. Government
Printing Office, Washington, DC 20402.)

2.2 Other publications. The following documents form a part of this
specification to the extent specified herein. Unless a specific issue is
identified the issue in effect on date of invitation for bid or request for
proposal shall apply.

American National Standards Institute (ANSI)

HPMA-HP 1983 - Plywood

(Copies are available for a fee at the American National Standards Inst1tute,
Inc., 1430 Broadway, New York, NY 10018.)

American Society for Testing and Materials (ASTM)

D 3951 - Standard Practice for Commercial Packaging

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103-1187.)
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Standard Grading Rules for Canadian Lumber

(Application for copies should be addressed to the National Lumber Grades
Authority, 1055 W. Hastings Street, Vancouver 1, B.C., Canada.)

Standard Gradigg Rules for Northeastern Lumber

(Application for copies should be addressed to the Northeastern Lumber
Manufacturers Association, Inc., Glens Falls, NY 12801.)

Official Grading Rules for Eastern Pine

(Application for copies should be addressed to the Northern Hardwood and Pine
Manufacturers Association, Inc., Suite 207, Northern Building, Green Bay, WI
54301.)

Standard GradingﬁRules for Southern Pine Lumber

(Application for copies should be addressed to the Southern Pine Inspection
Bureau, Pensacola, FL 32500.)

Standard Grading Rules for West Coast Lumber

(Application for copies should be addressed to the West Coast Lumber
Inspection Bureau, Portland, OR 97200.) :

Grading,Rules for Western Lumber

(Application for copies should be addressed to the Western Wood Products
Association, 1500 Yeon Building, Portland, OR 97204.)

Grading Rules for Northern Hardwood and Pine Manufacturing Association, Inc.

(Application for copies should be addressed to the Northern Hardwood and Pine
Mfg. Association, Inc., Suite 207, Northern Building, Green Bay, WI 54301.)

(Technical society and technical association documents are generally available
for reference from libraries. They are also distributed among technical groups
and using Federal agencies.)

2.3 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein, the text of this specification
shall take precedence. Nothing in this specification, however, shall supersede
applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Material. (see 6.7.)
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3.1.1 Plywood for panels. Plywood used in the fabrication of panels shall be
in accordance with the commercial standards in table I. The thickness of the
plywood shall be as specified in table II or III. Plywood having holes
extending through more than two plies shall be prohibited for use as box panels.
When the plywood is specified to be surface treated with water repellent wood
preservative, the treatment shall be as specified in 3.7.

TABLE I. Plywood PS-1 and HPMA HP 1983 commercial standards 1/

Box type PS-1 . HPMA-HP 1983
Domestic C-D Type 111, grade 3-4
Overseas c-D Type 1, grade 3-4

with exterior glue

1/ Plywood is furnished unsanded. If smooth finish or sanded panels are
required, appropriate sanded grades should be specified in the contract (see
6.2). '

2/ End grain joints shall be prohibited for grade 4 veneers.

3.1.2 Lumber for cleats. Lumber for cleats used in the fabrication of
plywood boxes shall conform to the following requirements of MIL-STD-731,
quality classification class 2 or in accordance with table la, as specified (see
6.2). The thickness and width of cleats shall be as shown in table II or 1II,
as applicable. Unless otherwise specified in 3.1.2.1, filler cleats shall be
either the same length as the distance between the through cleats or
approximately 1/8 inch shorter on each end (see figure 4, inserts Al-A4). When
the cleats are to be surface treated with water repellent wood preservative, the
treatment shall be as specified in 3.7 (see 6.2) and shall be accomplished prior
to use of the cleats in panel fabrication,

TABLE Ia. . Commercial standards for lumber (see 2.2)

Rules Grade 1/ 9/

cL 2/ Construction Light Framing
NELMA 3/ 11} " "
NHPMA Z/ " " n
SPIB 57 " " "
WCLIB_6/ 1] " "
waA 77 1] 11 ”"
NHPMA—S/ " " "
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1/ Structural (str.) design values greater (12.5%) than str. No. 3, but
slightly (10%) less than Str. No. 2.

2/ Standard grading rules for Canadian lumber.
3/ Standard grading rules for Northeastern lumber.

4/ Official grading rules for Eastern white pine, Norway pine, Jack pine,
Eastern spruce, Balsam fir, Eastern hemlock and tamarack.

/ Standard grading rules for Southern pine lumber.
/ Standard grading rules for West Coast lumber.
/ Standard grading rules for Western lumber,

8/ Standard grading rules for Northern Hardwood and Pine Manufacturing
Association, Inc.

9/ Wood shall be completely free of bark to prevent spread of Oak Wilt disease.

3.1.2.1 Drainage for overseas type, styles A and B boxes. Filler edge cleats
on top and bottom panels, except on top only when box is provided with skids,
shall be either the same length as the distance between the through edge cleats
or approximately 1/4 inch shorter on each end. When the filler cleats are the
same length as the distance between the through edge cleats, each end shall be
either cut at an angle or notched to provide a drainage area between the filler
cleat and the plywood of approximately 1/4 inch by 1/4 inch (see figure 4,
inserts Al-A4). Provisions for drainage areas are not applicable for cleats
placed on the underside of the top panels of the unnailed closure style A box,

Table I1. Domestic type, requirements for cleats and plywood

Minimum thickness Size of cleats 1/
Weight of contents of plywood 5/ Thickness Width
Not PS-1 HPMA-HP 1983 All Wood All Wood
Style exceed- (see (see groups groups
of box Exceeding ing table I) table 1) 3/ (incl) (incl)
Pounds Pounds Inch Inch Inch Inches
A, B, 1 0 75 5/16 4/ 6/ 1/8 3/4 1-3/8
and J
A, B, I 75 150 5/16 4/ 6/ 1/8 3/4 1-3/4
and J
A, B, I 150 300 5/16 4/ 6/ 3/16 4/ 3/4 1-3/4
and J
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Table 11. Domestic type, requirements for cleats and plywood (cont'd)

Minimum thickness Size of cleats 1/
Weight of contents of plywood 5/ Thickness Width
Not PS-1 HPMA-HP 1983 All Wood  All Wood
Style exceed- (see (see groups groups
of box Exceeding ing table I) table I) 3/ (incl)  (incl)
Pounds Pounds Inch Inch Inch Inches
A, B, 1 300 500 5/16, 6/ 3/16 3/4 1-3/4
and J
A, B, I 500 800 5/16 1/4 3/4 2-1/4
and J
A, B, I 800 1000 3/8 5/16 3/4 2-5/8
and J

1/ At no place shall the actual thickness be less than the required thickness,
minus 1/16 inch, nor the actual width be less than the required width, minus
1/4 inch.

2/ Alternatively low density wood plywood conforming to HPMA-HP 1983 (table I)
may be used.

3/ Low density wood plywood conforming to HPMA-HP 1983 (table I) shall not be
used,

4/ 3/20 mwinimum inch thick plywood conforming to type III, grade 4 of HPMA-HP
1983, may be used in place of the 5/16 inch (3/20 inch thick plywood is not
standard thickness in PS-1).

5/ Except that commercial tolerances shall apply.
6/ At the option of the éupplier, 1/4-inch sanded plywood may be furnished.

3.1.3 Skids. Lumber used for the fabrication of skids shall conform to the
requirements of MIL-STD-731, quality classification class 3, or in accordance
with table la, as specified (see 6.2).



TABLE III. Overseas type, requirements for cleats and plywood

Minimum thickness of plywood 6/

Weight Sizes of edge
of Types 1 and 2 cleats for
contents loads Type 3 load all groups 1/
Exceeding Not PS-1 HPMA-HP 1983 PS-1 HPMA-HP 1983
exceeding (see table I) (see table I) (see table I) (see table I) Thick-
2/ 3/ 2/ 3/ ness Width
Style Style Style Style
A&B I and J A&B I and J A&B I and J A&B I and J
4/ 4/ 4/ 1/ 4/ 17/
Pounds Pounds Inch Inch Inch Inch Inch Inch Inch Inch Inch Inches
0 100 5/16 8/ 3/8 3/16 5/ 5/16 5/16 8/ 3/8 3/16 5/ 5/16 3/4 1-3/4
100 200 5/16 8/ 3/8 3/16 5/ 5/16 5/16 8/ 3/8 3/16 5/16 3/4 1-3/4
200 300 5/16 8/ 1/2 3/16 3/8 5/16 15/32 1/4 3/8 3/4 1-3/4
300 400 5/16 8/ 1/2 3/16 3/8 5/16 15/32 1/4 3/8 3/4 1-3/4
400 500 5/16 §/ 1/2 3/16 3/8 5/16 19/32 1/4 1/2 3/4 2-1/4
500 600 5/16 1/2 1/4 3/8 5/16 19/32 1/4 1/2 3/4 2-5/8
600 800 3/8 5/8 5/16 1/2 3/8 19/32 5/16 5/8 3/4 3-1/4
800 1000 3/8 5/8 5/16 1/2 1/2 19/32 3/8 5/8 3/4 3-1/4
1/ At no place shall the actual thickness be less than the required thickness, minus 1/16 inch, nor the

actual width be less than the required
Alternatively low densgity wood plywood
Low density wood plywood conforming to

Top and bottom panels of I and J boxes

width, minus 1/4 inch.

conforming to HPMA-HP 1983 (table I) may be used.

HPMA-HP 1983 (table I) shall not be used.

only, all other panels as specified for styles A and B,

Minimum 3/20 inch thick plywood conforming to type I, grade 4 of HPMA-HP 1983, may be used in place of the
3/16 inch thick plywood. (3/20 inch thick plywood is not a standard thickness in HPMA-HP 1983.)

Except that commercial tolerance shall

apply.

Maximum weight of contents for Air Force shipments for styles 1 and J shall be 150 1bs.

At the option of the supplier, 1/4 inch sanded plywood may be furnished.

{

"109-0-4dd
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3.1.4 Fastenings.

3.1.4,1 Nails. Nails shall be made of steel wire and shall conform to the
requirements of FF-N-105. In addition, nails used in the fabrication of panels
shall conform to table IV. Nails used in the assembly of boxes shall be cement-
coated, acid etched, or mechanically deformed (screw type or annular-ring type).
Adjacent cleated panels shall be fastened together with coolers, sinkers,
corkers or box nails using the nail size and spacing specified in tables V and
VI, as applicable.

TABLE IV. Nails

Nails Length (fastening
Contents Diameter not less than plywood to cleats)
Head,
Pounds Gage Inch inch Inch
0 to 150 15 0.072 13/64 Not less than the sum of
150 to 1000 14 0.080 13/64 thickness of plywood and

cleat, plus 1/8 inch

TABLE V. Domestic type, sizes and spacing of nails for
fastening together adjacent cleated panels

Maximum spacing of nails Size of nails for
all wood groups wood groups 1/
Cleats Types 1 and Type 3
thickness 2 loads load 1 11 111 v
Inch Inches Inches Penny Penny Penny Penny
3/4 5 4 7 7 7 6

1/ 1f the nail protrudes through the last edge cleat or splits cleat, than the
next smaller size penny nail shall be used.
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TABLE VI. Overseas type, and spacing of nails for
fastening together adjacent cleated panels

Maximum spacing of nails Size of nails for
all wood groups wood groups 1/
Cleats
thickness Types 1 and  Type 3
(inch) 2 loads load I 11 111 1V
Inches Inches Penny Penny Penny Penny
3/4 5 4 9 8 7 6

1/ 1If the nail protrudes through the last edge cleat or splits cleat, than the
next smaller size penny nail shall be used.

3.1.4.2 Staples or wire stitches. Staples or wire stitches shall be wade of
steel wire not less than 0.0625 inch diameter (16 gage). The bearing surface of
the crown (the underside) shall be not less than 5/16 inch long.

3.1.4.3 Single legged fasteners. Single legged fasteners shall be formed
automatically into a nail from sheared off bright, smooth, knurled, or helically
fluted low-carbon steel or medium carbon steel (stiff-stock) minimum 15 gage
(0.072) wire and driven subsequently by special machine at rapid rate, with
sheared-bevel or sheared-square point. The nail length, before driving, shall
be a minimum of 1/2 inch longer than the thickness of the material being joined.
The automatic machine for driving shall be provided with needle-point knives, J-
clinch plate and 1/32 inch counter sink.

3.1.4.4 Other fasteners. Other single legged fasteners, preformed or formed
from wire, may be used to the extent specified in 3.2 or 3.3.1.2. Steel wire
used to form these fasteners shall have a diameter of not less than 0.0625 inch
(16 gage). If wire other than round wire is used, the cross section area shall
be equal to that of 16 gage round wire. Points and shanks of these fasteners
shall be of a type which, when driven, shall not cause splitting of the wood
members. These fasteners, when used, shall be driven so as to provide a minimum
clinch of 1/8 inch. These fasteners shall not be used with plywood less than
1/4 inch thick.

3.2 Fabrication of panels. The plywood for each panel of the box shall be
secured to the cleats by the use of either nails, staples, wire stitches, or
other fasteners as specified under 3.1.4 and table IV at the option of the
supplier (see figure 2 insert All Styles Panel Assembly). When assembling
cleats to plywood, and filler or intermediate cleats are shorter than the
distance between outer edge cleats, the clearance between each end of the filler

or intermediate cleat and outer cleats shall be aproximately equal. When
assembling cleats to plywood, and the ends of the filler or intermediate cleat
are cut at an angle or notched, the clear area of the cut or notch shall be

10
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adjacent to the plywood panel and the end of the filler cleat shall abut the
edge of the through cleat. When fasteners specified in 3.1.4.4 are used, the
fasteners shall be tested in accordance with 4.4.1.1. Testing is not required
for fasteners specified in 3.1.4.1, 3.1.4.2, and 3.1.4.3 when used to join
plywood to wood in the fabrication of panels., Fasteners specified in 3.1.4.1
may be driven through the plywood and cleat in either sequence. Fasteners
specified in 3.1.4.2 shall be driven through the wood parts in the sequence of
plywood to cleats only. Fasteners specified in 3.1.4.3 and 3.1.4.4 shall pass
through the wood parts in the sequence of cleat to plywood only. Except as
specified in 3.1.4.3 fasteners shall be of such length that a clinch of not less
than 1/8 inch is produced. Shiners (protrusion of fastener points) shall not be
permitted. Convergent or divergent staples that are of the specified lergth
(not less than the sum of the thicknesses of plywood and cleat, plus 1/8 inch)
normally will not protrude through the cleats and do not have to be clinched.
The bearing surface of the fastener when driven from the plywood into the cleat
shall not be over driven more than 1/32 inch or 10% of plywood thickmess
whichever is greater, or, 1/16 inch or 10% of the cleat thickness whichever is
greater, when driven from the cleat into the plywood. The average spacing of
nails or other single leg type fasteners lengthwise of the cleat shall not
exceed 3 inches between centers. The average spacing of crown type fastemers
(staples, wire stitches, etc.) lengthwise of the cleat, shall not exceed 3-1/2
inches measured between crown centers. The spacing of fasteners specified in
3.1.4.3 shall not exceed 2 inches, or shall be in the ratio of not less than 3
to 2 for equivalent nail diameter, or not less than an average of 1.31 times as
many automatically driven wire nails as comparable nails specified in 3.1.4.1.
The requirements that provide the least spacing between nails shall prevail.
The distance between the nearest edge of any fastener and the edge of cleat
shall not be less than 3/8 inch. Also, the distance between the nearest edge of
any fastener and end of cleat shall not be less than 3/4 inch nor more than 1%
inches (see symbol D, figures 2 and 3). Fasteners positioned lengthwise of a
cleat shall be staggered, where possible, so as to form two parallel rows
approximately 3/8 inch from the edges of the cleat (see figures 2 and 3).

3.2.1 1Intermediate cleat requirements for panels for domestic and overseas
type boxes with type 1 or 2 loads (see 6.3). When one or both dimensions of a
panel measured between the inside edge of edge cleats (unframed area) exceeds 24
inches for domestic and overseas type, styles A and B boxes, one or more
intermediate cleats of the same width and thickness as the edge cleats shall be
applied perpendicular to the greater of the two dimensions between the edge
cleats. The distance between edge cleats which are parallel with the
intermediate cleats, or between intermediate cleats, shall not exceed 24 inches.
When both dimensions of a panel (unframed area) exceed 24 iunches and are
approximately the same dimensions, the intermediate cleat(s) shall be
perpendicular to the filler edge cleats on the ends, top, and bottom, and
perpendicular to the through edge cleats on the sides. Regardless of panel
size, intermediate cleats are not required perpendicular to the required
intermediate cleats unless their purpose is for splicing two pieces of plywood
panels larger than 72 by 48 inches. Intermediate cleats for domestic type and
overseas type styles I and J shall be as specified (see 6.2). The drainage
requirements of intermediate cleats on top and bottom panels shall be as
specified in 3.1.2.1. for filler edge cleats.

11
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3.2.1.1 Additional cleats. Any panel of a box having the load concentrated
near the center of an unframed area shall be reinforced with an additional cleat
of the same width and thickness as the edge cleat.

3.2.2 One and two piece panels. Bottom panels of boxes not exceeding 72
inches in length or 48 inches in width, shall consist of a single piece of
plywood. Top and bottom panels of style 1 boxes, regardless of size, shall
consist of a single piece of plywood. All other panels of all style boxes shall
consist of one or two pieces of plywood joined by either a lap or butt joint as
specified In 3.2.2.1 or 3.2.2.2_. Each piece of plywood, In two piece panels,
shall be not less than 24 inches in length or width. Plywood joints iIn adjacent
panels shall be not closer than 12 inches of being in line with adjacent
parallel joints. Adjacent panels may be designed for assembly with joints
running perpendicular to each other.

3.2.2.1 Lap joint. The adjacent edges of the two pieces of plywood shall be
lapped not less than 3 inches and fastened by metal stitches, as specified in
3.1.4.2, which pass through both pieces and are clinched. There shall be not
less than two parallel rows of stitches spaced not less than 2 inches apart, and
the spacing of the stitches in each row shall not exceed 4 inches. The maximum
thickness of plywood to be used for this type of joint shall be 3/16 inch.

3.2.2.2 Butt joint. The adjacent edges of the two pieces of plywood shall be
butted at the midwidth of a joint cleat specified In a. and b. and each piece
fastened to the cleat. The fastening shall conform to the requirements
specified for fabrication of panels in 3.2. The length of the joint cleat shall
be not less than the distance between edge cleats minus 1/8 inch.

a. Joint cleat for domestic type boxes. The thickness of each joint
cleat for domestic type boxes shall be the same as the edge cleats. The width
of each joint cleat shall be not less than 2-1/4 inches, except if the width of
the edge cleat iIs greater than 2-1/4 inches, the joint cleat shall be the same
width as the edge cleat.

b. Joint cleat for overseas type boxes. The thickness of each joint
cleat shall be as specified for edge cleats and the width shall be not less than
1-1/3 times the required width of the edge cleat, but under no circumstances
shall the width of the cleat be less than 2-1/4 inches.

3.2.3 Solid wood panels. Solid wood panels may be used when the box panel
length or width dimension is equal to less than the sum of three cleat widths.
The thickness of the wood member shall be 1/16 inch greater than that specified
for the cleat thickness for the loads specified in table Il and 111. When solid
wood panels are used, plywood inner facing may be omitted.



